Twenty-five infants with transient tachypnoea of the newborn (TTN) were examined by serial echocardiography during the first 4 days of life. The infants could be divided clinically into two groups: group 1 (n = 19) babies with mild classical TTN requiring <40% oxygen, and group 2 (n = 6) babies with seveie TTN needing >60% oxygen. Apart from amount of oxygen these two groups differed in that those with severe TTN had lower Apgar scores and arterial pH soon after birth. Echocardiography showed that the babies with classical TTN had increased left ventricular pre-ejection period to ejection time ratios (LPEP/LVET) during the first day of life. Initial LPEP/ LVET ratio correlated with duration of treatment with oxygen. The babies with severe TTN had increased LPEP/LVET and right ventricular pre-ejection period to ejection time ratios (RPEP/ RVET) during the first 3 days of life. There was no correlation between these systolic time intervals and duration of oxygen treatment. These findings suggest that there may be two distinct types of TTN: a mild or classical type resulting from mild left ventricular failure, and a severe type associated with generalised myocardial failure, pulmonary hypertension, and right-to-left shunting.
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Transient tachypnoea of the newborn (TTN) is generally thought to be a benign self-limiting disease. The cause is believed to be delayed resorption of lung fluid.' The clinical condition is characterised by tachypnoea with little evidence ofrespiratory distress. Chest radiographs show mild cardiomegaly, increased vascular markings, fluid in the horizontal fissure, and over-inflation of the lungs. 2 In most instances the clinical condition is benign with infants requiring <40% oxygen for 2 or 3 days.1-3 More recently however, some infants with TTN have been reported with severe symptoms and profound hypoxaemia resulting in the need for cardiac catherisation4 and mechanical ventilation.5 We have studied echocardiographically 25 infants with TTN in order to measure myocardial contractility and pulmonary vascular resistance. These studies suggest that there may be two distinct types of TTN which we have termed classical or benign, and severe.
Patients and methods
Nineteen newborn infants with classical, clinical, and radiological evidence of TTN were studied.1 2 The criteria for diagnosis were raised respiratory rate (>60 breaths a minute) and radiographic findings as described above.2 In these infants oxygen require-ments were low and no baby needed more than 40% oxygen to maintain normal arterial oxygen tensions (Table) . Ten infants were term and 9 were preterm. The infants were studied echocardiographically at least twice, and a total of 55 echocardiograms was obtained.
A second group of 6 infants with a much more severe clinical course was also studied. The classical clinical and radiographic signs of TTN were present but these infants required much more oxygen (>60%), in order to maintain normal arterial oxygen tensions. They also suffered from appreciably more asphyxia and acidosis in the perinatal period (Table) . In this group the duration of treatment with oxygen was much greater and we have designated such babies as having severe TTN. These infants were also studied echocardiographically on at least two separate occasions.
The echocardiographs were used to measure ventricular systolic time intervals as previously described. 6 7 The ultrasonoscope (Organon Teknika Echomatic) was used to record aortic and pulmonary valve echograms at paper speeds of 100 mm/second ( Fig. 1) . Left ventricular pre-ejection period (LPEP) was measured from the onset of the QRS complex on the electrocardiogram to the point of aortic valve opening, and left ventricular ejection time (LVET) was measured from opening to closure of the aortic valve. In a similar fashion RPEP and RVET were measured from the pulmonary valve echogram.
Results
Group 1, babies with mild classical TTN, had a mean gestational age of 37 weeks and a mean birthweight of 2@7 kg. In this group the LPEP/LVET ratio was appreciably greater than that of controls during the first 24 hours of life (Fig. 2) . The initial LPEP/LVET ratio of each infant correlated with the length of time treatment with oxygen was required (Fig. 3) . The RPEP/RVET ratios were not increased at any time in these babies with classical TTN. Group 2, babies with severe TTN, had a mean gestational age of 39 weeks and a mean birthweight of 3 -26 kg. With the exception of one, all were term. The LPEP/LVET ratio was significantly greater than for normal controls for the first 3 days of life and the RPEP/RVET ratio was also increased (Figs 1 and 2 ). In this group the duration of oxygen treatment was unrelated to the initial LPEP/LVET ratio and correlated only poorly with the initial RPEP/RVET ratio. Babies in both groups had normal haematocrits and blood pressures, and similar fluid intakes during the first day (Table) . Three of the 6 babies with severe TTN needed mechanical ventilation for hypoxaemia but all babies survived. Discussion TTN was first described by Avery et al. in 1966.' The aetiology is uncertain but delayed resorption of lung fluid has been widely accepted as the underlying problem.' 8 Association of TTN with perinatal asphyxia, maternal over-sedation, and hypothermia has been noted.3 9 Asphyxia will favour the development of lung oedema by direct action on the pulmonary capillary8 but it may also have a direct depressive action on myocardial function.
Myocardial contractility may be non-invasively assessed using echocardiography, and the measurement of left ventricular systolic time intervals has been used for some time as an index of myocardial contractility.10 The pre-ejection period to ejection time ratio (LPEP/LVET) in the newborn period is normally 035 and values greater than 040 suggest left ventricular failure."l 12 Similarly the echocardiogram may be used to measure right ventricular systolic time intervals (RPEP and RVET) and the ratio of RPEP to RVET reflects pulmonary artery pressure and pulmonary vascular resistance. '3 Normal RPEP/RVET ratio in the newborn declines with postnatal age but after 12 hours values over 040 are generally taken as indicating increased pulmonary vascular resistance or right ventricular dysfunction." 12 In group 1 infants with classical TTN, there was echographic evidence of disordered left ventricular contractility in the first 24 hours of life. These infants had no echographic evidence of right ventricular dysfunction nor had they increased pulmonary vascular resistance and the clinical course was both mild and short so that one might conclude that their transient tachypnoea was due to transient left ventricular failure. However, in none of these babies had there been excessive use of intravenous fluids, blood transfusions, or hyperosomolar infusion. Equally there was no evidence of polycythaemia as assessed by measurement of the haematocrit.
The 6 infants with severe disease showed abnormalities of systolic time intervals of both ventricles. These abnormalities persisted for much longer (up to 72 hours) than in classical TTN. The findings suggest that severe TTN may be due to generalised myocardial failure affecting both left and right ventricles. Alternatively, the increase in LPEP/LVET ratio may be due to mild left ventricular failure as in classical TTN while the increase in RPEP/RVET ratio may be due to an increase in pulmonary vascular resistance or pulmonary hypertension in these infants. This increase in pulmonary vascular resistance may be caused by perinatal asphyxia and acidosis, or by acute over-inflation of the lungs resulting in pulmonary capillary compression.4 In this respect these infants resemble those with persistent fetal circulation and have similar echographic findings.14 We believe that our babies did indeed have pulmonary hypertension but unfortunately we did not confirm the presence of right-to-left shunting by differential blood gas sampling on each side of the ductus arteriosus. It is of importance that each baby had radiographic changes of TTN that were indistinguishable from those with the milder illness.
We suggest that there are two distinct types of TTN: one benign and one severe. The benign or classical type may result from mild transient left ventricular failure, perhaps as a result of mild birth asphyxia or circulatory overload. The severe type often follows more obvious asphyxia and is characterised by a prolonged illness with increased oxygen needs. In this type of TTN there may be more generalised myocardial failure and pulmonary hypertension with right-to-left shunting so that persistent fetal circulation syndrome may occur.
Echocardiography may be used to evaluate infants with respiratory disorders15 and will distinguish between these two forms of TTN. Infants Transient tachypnoea of the newborn: two distinct clinical entities ? 325 with severe TTN should be cared for in neonatal intensive care units where close monitoring and mechanical ventilation are available.
